Pathways between the nucleus tractus solitarius and neurosecretory neurons of the supraoptic nucleus: electrophysiological studies.
In anesthetized cats recordings were made from hypothalamo-neurohypophysial neurons in a supraoptic nucleus (SON) of the hypothalamus. The region of the nucleus tractus solitarius in the medulla, identified electrophysiologically as the site of termination of the first relay neurons of the sinus and aortic nerves, was stimulated with single or short trains of pulses (2-3 at 200 Hz). Out of 133 SON neurons 67 were affected by such stimuli. In 14 cells (21% of 'responsive' neurons) the stimulus produced profound inhibition of SON neuron activity after a latency of 10-30 msec. In another 8 neurons (12%) the inhibitory effect was observed after a longer latency of over 100 msec. An increase in intensity of stimulus merely prolonged or increased the inhibitory effect without changing the response qualitatively. The other 45 (67%) SON neurons were excited by stimulation of the nucleus tractus solitarius. In a small proportion of these neurons (5 cells, 7%) the stimulus evoked discharges, even in spontaneously silent neurosecretory cells, after a latency of 10-20 msec with little fluctuation. In the remaining 40 neurons, i.e. 60% of the 'responsive' neurons, the excitatory effect was observed after a latency of 40-120 msec. Again, changes in intensity of stimulation did not alter the nature of this response. The results indicate that both 'fast' as well as 'slow' pathways between the nucleus tractus solitarius and SON neurons exist and impulses travelling through the latter pathway from the carotid sinus or aortic nerve affect the larger proportion of SON neurons.